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FOREWORD

This Indian Standard ( First Revision ) which is identical with IS0 1608-2 : 1989 `Vapour vacuum of critical backing pumps - Measurement of performance characteristics : Part 2 Measurement Organization for Standardization ( IS0 ), was adopted by the pressure ' , issued by the International Bureau of Indian Standards on the recommendation of the Chemical Engineering Plants and Related Equipment Sectional Committee ( HMD 17 ) and approval of the Heavy Mechanical Engineering Division Council. This standard was first issued in 1976 as `Methods of measurement of the performance characteristics of vapour vaccum pumps: Part 2 Measurement of critical backing pressure'. Consequent upon the publication of IS0 1607-2 : 1989, this standard ( including its title ) has been revised by adopting IS0 1607-2 : 1989, to bring it in alignment with international practices. The text of IS0 standard has been approved as suitable for publication as Indian Standard without deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention is particularly drawn to the following: a) Wherever the words `International be read as `Indian Standard'. Standard' appear referring to this standard, they should in

b) Comma ( , ) has been used as a decimal marker in the International Standard while Indian Standards, the current practice is to use a point ( . i as the decimal marker. This Indian Standard has been issued in two parts. ment of critical backing pressure and measurement covered in Part 1 of this standard.

This Part 2 of the standard covers measureof volume rate of flow ( pumping speed ) is

In reporting the results of a test or analysis made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 `Rules for rounding off numerical values ( revised )`.
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1
1.1

Scope
This part of IS0 1608 specifies a method of measuring pumps.

2.1.3

"full-load"

critical pressure

backing

pressure:

The value of

the critical backing throughput 2.2
NOTE The critical backing pressure is that backing pressure above in such a which the operating conditions of the pump are affected manner that its performance ceases to be satisfactory.

corresponding of the pump. A chamber

to the maximum

for stable operation dome; test header:

the critical backing

pressure of vapour vacuum

test

of specific

form

and dimensions

attached

to the inlet of the pump

through

which a measured

flow of gas may be admitted

to the pump,

and which is equipped 2.3 ultimate

with means of pressure measurement. The limiting pressure approached

The dependence

of the performance

of a vapour pump on the described by means of

backing pressure can only be completely of operation. In many cases it is adequate especially

pressure:

a curve relating the inlet and backing pressures over the range

asymptotically

in the dome, with the gas inlet valve closed and

the pump in normal operation.
NOTE - In practice, the limiting pressure is considered as having been reached after pumping for sufficient time to establish that further reduction in pressure will be negligible.

to specify

the critical vacuum

backing performand

pressure by a single parameter, cases, however, ance is of interest, or where

which is defined in 2.1. In some' ultra-high gases such as hydrogen

where

helium are concerned,

the complete

curve may be required.

3 3.1
IS0

Apparatus
Test 1608-l. of the test equipment equipment should be as dome, as shown in figure 1 and described in

1.2

The

pumps

considered

comprise

the

following

three

classes of oil and mercury vapour jet vacuum diffusion pumps;

vapour pumps: pump;

The general arrangement shown

in figure 2. The following

is required:

diffusion-ejector

pumps.

1) A controllable dome, combined device.

valve (A) for admitting gas to the test with a suitable throughput-measuring

2

Definitions
of this part of IS0 1608, the following defi-

2)

A controllable

gas admittance

valve (B), mouhted

at the

inlet on the backing pump, to regulate the backing pressure. For the purposes nitions apply. The length of the backing line between place of attachment 2.1 critical backing pressure: of the gauge the valve (B) and the attachment

tubulation

should be more than 200 mm (see figure 2). 3) A gauge (?I) for measuring uniform the pressure in the backing line, the to

2.1.1 crement

General

case -

For a stated

throughput,

the lowest inpercentage

line adjacent to the outlet of the vapour pump. This gauge is fitted in a straight diameter the vapour pump. portion of the backing of which should be equal to that of the outlet of Its tubulation should be perpendicular line and should ter-

value of the backing

pressure at which

a small percentage

in the backing pressure causes a specified

rise in the inlet pressure.
NOTE - For the purposes of this part of IS0 1608, the minimum value of this specified increment is 10 %.

the axis of this portion of the backing minate flush with its internal surface. The tubulation dimensions conductance.

of the gauge (Cl should ensure The length of the backing tubulation line attachment

"nc-load" critical backing -pressure: The value of 2.1.2 the critical backing pressure corresponding to zero admitted throughput.

its maximum

between the pla,ce of the gauge should not exceed 150 mm.
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4) A gauge (D) for measuring the pressure in the test dome. This gauge shall not protrude into the test dome more than 05 times the gauge tubulation diameter &I. The gauges for the measurement of pressure shall be calibrated to an accuracy within f' 5 96 for pressures above or equal to 1 Pat) and within f. 10 % for lower pressures.

NOTE - The maximum throughput for normal stable pump operation may depend on the flow rate of the backing pump. When this flow rate is not larger than the value corresponding to the rated maximum throughput for normal operation of a vapour pump divided by the critical backing pressure at this throughput, it is necessary that this test procedure be carried out using a sufficiently large capacity backing pump to allow the attainment of this rated maximum throughput.

3.2

Test gas: dried air should be used unless otherwise specified.
NOTE - The drying of the air by means of silica-gel, for example, is normally adequate.

4.3.2 During the tests described in 4.2 and 4.3.1, the power input to the vapour pump shall be kept within + 4 % of its nominal value, and shall be held within these limits for at least 30 min prior to the commencement of the test. The cooling rate shall be maintained constant to within + 10 % of the value recommended by the manufacturer.

4 4.1

Test method General 5 5.1 Test report Test results

For the purpose of measurement of the critical backing pressure, the vapour pump shall be run with the prescribed quantity and type of pumpfluid, heating power and cooling specified by the manufacturer. The room temperature shall be between 15 "C and 25 `X throughout the test. The~pump shall have reached its thermal equilibrium before the tests are carried out. The dome shall be evacuated until the limit pressure is obtained before the introduction of any gas. In these conditions, tne temperature of the apparatus above the pump inlet (see figure 1) and of the piping between the pump outlet flange and valve B (see figure 2) should be steady to i 1 OC and shall be between 15 `XZ and 25 OC.
NOTE - The critical back pressure may be measured at motherroom temperatures. If it is, the operating conditions for the measuring instruments used should be adequatly provided.

The critical backing pressure should be expressed in pascals (Pa) and the throughput in Pascal litres per second (Pa.l/s). The relation between the critical backing pressure and the throughput of gas should be shown on a graph unless otherwise specified. The percentage rise in inlet pressure used to define the critical backing pressure in 2.1.1 shall be noted on this graph. In cases where there is no abrupt increase in the pressure on the high vacuum side, a curve showing the relationship between the backing pressure and the pressure on the high vacuum side with no throughput should be provided.

5.2

Test conditions

4.2

"No-load"

procedure

All reports of test results should include a statement of the following conditions existing during the test: a) type and conditions of operation of all gauges used;

When the limit press&e has been reached in the test header, the gas admittance valve (B) in the backing line is gradually opened and the backing pressure increased in small increments. This is continued until the condition specified in the note to 2.1.1 is approximately located. This critical region is then explored in more detail by appropriate manipulation of the admittance valve (B). A curve of the inlet pressure as a function ~ofthe backing pressure is derived. The point on this curve corresponding to the condition specified in the note to 2.1.1 then identifies the "no-load" critical backing pressure. The initial pressure in the backing line with no gas flow should be less than IO % of the measured critical backing pressure.

b) heating power of the pump and limits of variation during the test; c) maximum and minimum inlet and outlet temperatures of vapour pump cooling water or refrigerant during the test, if applicable; d) cooling water flow rate, if appiicable;

4.3

"Full load" and intermediate

load procedures

e) maximum and minimum ambient temperatures during the test; f) type and quantity of the vapour pump fluid;

4.3.1 The gas admittance valve (A) on the test header is then opened until a desired vapour pump inlet pressure is reached, and the throughput measured. The procedure of admitting gas through valve (B) as described in 4.2 is then repeated, valve (B) being closed between successive operations, until the maximum throughput for normal stable pump operation is reached.

g) where applicable, any special features of the heat transfer to the environment.

1)

100 Pa = 100 N/d

= 1 mbar

2
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Figure 2 -

Arrangement

of test equipment

3

Reprography

Unit, BIS, New Delhi, India

Standard Mark The use of the Standard Mark is governed by the provisions of the Bureau of Indian Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on products covered by an Indian Standard conveys the assurance that they have been produced to comply with the requirements of that standard under a well defined system of inspection, testing and quality control which is devised and supervised by BIS and operated by the producer. Standard marked products are also continuously checked by Details of conditions under BIS for conformity to that standard as a further safeguard. which a licence for the use of the Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of Indian Standards.

Bureau al Indian Standards

BIS is a statutory institution established under the Bureau of hfiun Stundardr Act, 1986 to promote harmonious development of the activities of standardization, marking and quality certification of goods and attending to connected matters in the country.
Copyright BIS has the copyright of all its publications. No part of these publications may be reproduced in any form without the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to copyright be addressed to the Director ( Publications ), BIS Revision of Indian Standards

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed periodica!ly; a standard along with amendments is reaffirmed when such review indicates that no changes are needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indin Standards should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of `BIS Handbook' and `Standards Comments on this Indian Standard may be sent to BIS giving the following Monthly Additions'. reference: Dot : No. HMD 17 (-0169 )
Amendments Issued Since Publication

Amend No.

Date of Issue

Text Affected

BUREAU OF INDIAN Headquarters:

STANDARDS

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 11002 lelephones : 331 01 31, 331 13 75

Telegrams Common

: Manaksanstha

to

all

Offices )

Regional Offices : Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg NEW DELHI 110002 Eastern : l/14 C. I. T. Scheme VII M, V. I. P. Road, Maniktola CALCUTTA 700054 Northern Southern : SC0 445-446, Sector 35-C, CHANDIGARH 160036

Telephone 331 01 31 { 331 13 75 37 84 99, 37 85 61 C 37 86 26, 37 86 62 53 38 43, 53 16 4G 53 23 84 { 235 02 16, 235 04 42 { 235 15 19, 235 23 15 1632 92 95, I 632 78,91, 632 78 58 632 78 92

: C. I. T. Campus, IV Cross Road, MADRAS 600113 ( East )

Western : Manakalaya, E9 MIDC, Marol, Andheri BOMBAY 400093

BANGALORE. BHOPAL. BHUBANESHWAR. COIMBATORE. Branch : AHMADABAD. FAKIDABAD. GHAZIABAD, GUWAHATI. HYDERABAD. JAIPUR. KANPUR LUCKNOW. PATNA. THIRUVANANTHAPURAM.
Printed at Printwell Printers, Aligarh. India

